Abstract. In order to analyze the bearing vibration variation, the fuzzy similarity relation matrix in the engineering practice is transformed into the fuzzy equivalence matrix of the spatial vector by the transfer closure method. The feasibility and correctness of a method in this paper are verified by simulating the uniform distribution, linear distribution of bearing vibration acceleration data.
Introduction
In order to ensure safe operation, many systems, such as spacecraft, aircraft, high-speed trains and nuclear reactors, have strict requirements for the performance of rolling bearings during service [1] . During the service period, the performance of the bearing will gradually decrease with time due to the loss of the constituent unit, movement pair gap or the friction change, that is, the performance degradation. Performance degradation means that the bearing has been damaged. If it continues to worsen, the host will inevitably lead to functional failure, resulting in huge losses or even disaster [2] . In order to avoid the host failure, the diagnosis of bearing performance variation is of great significance to ensure the safe operation of the equipment and to maintain the equipment in good technical condition [3] . Bearings will reveal a lot of suspicious signs before they fail, Such as the abnormalities of vibration, temperature or friction. Real-time assessment of bearing performance variability can find a hidden danger timely and avoid vicious accidents [4] . Therefore, the research on the diagnosis of bearing performance variation has aroused the attention of scholars at home and abroad.
Based on the derivation of bearing failure model of subway vehicle bogie, J.Q. Liu proposed a intelligent method for fault diagnosis of subway vehicle bogie [5] . Uddin S proposed a K-NN classification algorithm which can improve performance in bearing fault diagnosis [6] . In many cases, the probability distribution of the vibration signal data is unknown, belonging to the lack of information category. Lack of information is also called poor information, the research object presents incomplete information, lack of a priori information. Gray system theory, fuzzy set theory, chaos theory and so on can be attributed to the lack of information system theory [7] [8] [9] [10] .
In this paper, the correctness of the proposed model is verified by simulating uniform distribution and linear distribution data. It is known that the random variables of the uniform distribution does not contain systematic errors, and linearly distributed random variables contain systematic errors.
Experimental Process Case 1
Case 1 is a uniform distribution simulation case. This kind of distributed random variable does not contain systematic variation. Therefore, by simulating data of the uniform distribution to imitate the experimental data of the bearing vibration acceleration, the real situation of the system does not exist stability variation. If the result of the proposed analysis model also does not exist variation, the proposed method of analysis of the feasibility and correctness were verified. The mean value of the uniform distribution is X0= 0 and the upper and lower ranges are [-2,2] . The number of random discrete data samples is m = 5 and the sample content of each sample is n = 10. 50 data are shown in Figure 1 . From Figure 2 , with the change of j, the change of uj is only 0.031, so there is no systematic variation between the samples. The same conclusion can be obtained from the fuzzy equivalence matrix, because minvij= 0.569> 0.5, so there is no systematic variation between the samples. This is as well as the conclusion of the actual situation of the system without the existence of stability variation.
Case 2
Case 2 is a linear distribution simulation case. This kind of distributed random variable contain systematic variation. Therefore, by simulating data of the linear distribution to imitate the experimental data of the bearing vibration acceleration, the real situation of the system exist stability variation. If the result of the proposed analysis model also exist variation, the proposed method of analysis of the feasibility and correctness were verified. The basic value of the linear distribution is X0 = -0.30 and the gradient increment is 0.02.Tthe number of random discrete data samples is m = 6 and the sample content of each sample is n = 5. 30 data is shown in Figure 3 . 
The range of variation of uj is very big, δu = 0.347 can be seen. The relationship of uj with j is depicted in Figure 4 . From Figure 4 , with the change of j, uj is a significant monotonically decreasing trend. So there is a monotonous trend between the various system variability. The same conclusion can be obtained by the fuzzy equivalence matrix because minvij = 0.0.286 <0.5, so there is a systematic variation between the samples. This is same as the conclusion of the actual situation of the system with the existence of stability variation.
Summary
The calculated results of the uniform distribution and linear distribution show that the proposed method has no requirement for the probability distribution of the original data, that is, the result of any probability distribution data is consistent with the actual situation. Thus the proposed method was verified to be correct.
